The objectives of this study were to describe fitness levels, examine associations between physical activity (PA), screen time (ST), and fitness, and examine sex moderating effects in a sample of children. Participants were 649 children (7.8±0.6years; 52.4% female) from Edmonton, Canada. Hours/week of PA and ST were parent-reported. PA was also objectively measured with pedometers and expressed in increments of 1000 steps/day. Fitness components However, few associations were observed between ST and fitness. Promoting regular PA in young children may address declining fitness levels.
Introduction
Low health-related fitness in children, including cardiovascular, musculoskeletal, flexibility, and body composition, is associated with risk factors for chronic diseases (Grontved et al. 2013; Ortega et al. 2008; Garcia-Artero et al. 2007 ). Conversely, higher levels of fitness are associated with reduced blood pressure, less abdominal obesity, improved bone mineral density, and reduced depression, anxiety, and stress (Ortega et al. 2008; Tremblay et al. 2010; Janssen and Leblanc 2010) . Despite the clear health benefits, children's fitness levels have decreased significantly since the 1980's in Canada and internationally (Tremblay et al. 2010; Tomkinson et al. 2003) . Consequently, it is important to understand the factors that predict fitness, especially in childhood when health behaviours are established, to reverse these trends.
Some research in children suggests that fitness is determined in part by non-modifiable factors, such as genetics (Guth and Ross 2013; Chiu et al. 2011 ) and low birth weight (van Deutekom et al. 2015) . Physical fitness may also be influenced by modifiable factors such as, physical activity (PA) and sedentary behaviour (Santos et al. 2015) . More specifically, it is possible that increasing energy output through PA is associated with notable changes in physiological variables, such as blood lipids and blood pressure, which can in turn impact physical fitness levels (Blair et al. 2001) . It is likely that the reverse could be present with increased screen time (ST), as increasing sedentary behaviours reduces energy output.
The PA and ST of children and youth has been a key public health focus over the past two decades (Tremblay et al. 2010; ParticipACTION 2016) . However, research indicates that children's PA remains extremely low (Colley et al. 2011; Tremblay et al. 2010; Shields 2006) and many interventions have been developed and implemented to target this behaviour in multiple settings (Showell et al. 2013; Harris et al. 2009 ), but with limited success (Metcalf et al. 2012 ). Currently only 14% of Canadian children aged 5 to 11 years are meeting the D r a f t 4 recommended PA guidelines of 60 minutes of moderate-to-vigorous PA each day (ParticipACTION 2016) . Similar to PA, only 24% of children aged 5 to 11 years meet the ST recommendations of less than two hours each day (ParticipACTION 2016) within the sedentary behaviour guidelines for Canadian children (CSEP, 2014b) . Current low levels of PA and high levels of ST may partially explain the declining fitness levels.
To date, fitness levels and factors affecting fitness in children less than 10-years of age, such as PA and ST, have been relatively unexplored (Smith et al. 2014) . Furthermore, the role of sex in these relationships is unclear. Children naturally display an increase in strength until puberty; however, girls' fitness tends to plateau and boy's fitness tends to increase after puberty (Beunen and Thomis 2000; Gallahue and Ozman 2006) . Since these differences exist in adolescence, it might be worthwhile to consider whether sex impacts the associations between PA or ST and fitness in children. Therefore, the objectives of this paper are to: (1) describe fitness levels in a sample of 6-to 10-year-olds from Edmonton, Canada; (2) examine the associations between PA, ST, and fitness; and (3) examine if sex moderates the associations between PA, ST, and fitness.
Materials and methods

Participants
Participants for this cross-sectional study were a part of the Spatial Health Assessment of Physical Environments (SHAPE) baseline study and the SHAPEs of Things to Come longitudinal follow-up study. During the baseline phase (2005) (2006) (2007) , children aged 4-to 6-years and their parents were recruited from Capital Health Centres when the children received their preschool immunizations. Though preschool immunization is not mandatory in the province of Alberta, prior research indicated that 74% of children in the Edmonton region were given the D r a f t 5 immunization for Diphtheria, Tetanus, Pertussis and Polio (DTap-IPV) before entering grade one in 2004 (Edwards et al. 2008) . The percentage of early years children immunized for DTap-IPV in 2014 stayed relatively consistent at 76% (Government of Alberta 2015). This suggests that most children accessed these health centres before entering grade one, making the centres an appropriate place to reach a large proportion of children from the Edmonton health region.
A total of 2,114 children participated in the baseline study. Of these, 1,337 (63%) agreed to be re-contacted for future research. Once contacted, 649 aged 6-to 10-years participated in the follow-up data collection. This study is based on the follow-up data collection only, since fitness was only measured at that time. The University of Alberta's Ethics Board (HREB) approved this study and all parents provided written and informed consent.
Procedures
Children whose parents agreed to be contacted regarding follow-up research during the baseline data collection were contacted by telephone. If the parents remained interested in participating they were sent an information form, consent form, and a short questionnaire. All fitness testing was done at the University of Alberta campus. Once at the facility, the consent form and brief questionnaire were collected from the parent. The procedures were then explained to both the parent and child, and the child performed the physical fitness assessment. At the end of the session, children were provided a pedometer to take home. They were asked to wear the pedometer for four consecutive days, including three weekdays and one weekend day (i.e., Sunday to Wednesday or Wednesday to Saturday), and parents recorded the total number of steps at the end of each day in a logbook. Families received a small thank-you gift for participating (e.g. gift cards, pencils, stickers, flash cards) valued at approximately $20 per family.
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Measures
Exposure Variables
Subjective PA: A modified version of the Children's Leisure Activities Study Survey (CLASS; Telford et al. 2004 ) was used to collect parent-reported PA of their child. Using a proxy-report measure in this age group reduces recall errors that may be present due to cognitive limitations (Sirard and Pate 2001) . Specifically, they reported on nine PA's that the child usually participated in during the current season: swimming (lessons and for fun), soccer, ballet/dance, gymnastics, skating, hockey, bike riding, gym activities, and active play (including at a playground). A tenth space was provided for inclusion of a PA that was not listed in the first nine options. Parents recorded frequency (how many times) and duration (average minutes each time)
for each activity done on a weekday (Monday -Friday) and weekend (Saturday-Sunday). Total hours per week of subjective PA were calculated by summing weekday and weekend minutes and dividing by 60. PA values greater than 42 hours per week were defined as outliers and truncated to 42 hours (n=6). Previous work has shown substantial to almost perfect 2-week testretest reliability (62%-94% agreement) for the CLASS when estimating PA for children ages 5 to 6 years (Telford et al. 2004 ). Similar findings have been observed for 10 to 12 year olds (Telford et al. 2004 ).
Objective PA: Children's PA was also measured objectively using a StepsCount SC-T2
[Steps Count, Deep River, ON, CA] pedometer. Additional information on the use of this pedometer has been published elsewhere (Stearns et al. 2016) . Parents and children were instructed that the child should put the pedometer on as soon as they awoke in the morning. Once the pedometer was in place and positioned above the right hip, participants were to walk 20 steps and check that the pedometer recorded between 19 and 21 steps. If this did not happen, D r a f t 7 participants were instructed to re-position the pedometer and try again. Pedometers were not to be worn while swimming or bathing. Participants removed the pedometer before going to bed and parents recorded the number of steps taken at the end of the day in the activity log.
Participants with at least three days of complete pedometer data were included. Average steps per day were calculated by averaging across valid days. For regression analyses, steps per day were expressed in increments of 1000 steps/day (steps per day divided by 1000). Pedometers have shown acceptable reliability (r = 0.79) for measuring PA in elementary school children (mean age = 9.3-years) when worn for at least three days (Ling and King 2015) .
ST: Children's ST was assessed through parent-reported usual participation in three ST activities: TV/videos, play station/Nintendo/x-box/ game boy, and computer/internet/computer games. An additional space was provided for the inclusion of a ST activity that was not mentioned previously. Parents recorded the total amount of time their child participated in these activities in a typical week and a typical weekend. Average hours per week of ST were calculated by summing weekday and weekend day minutes and dividing by 60. Values greater than 42 hours per week were considered outliers and were truncated to 42 hours of weekly ST (n=6). This measure of ST has been included in a previously published study (Carson et al. 2010 ); however, data on psychometric properties are not available.
Outcome Variables
The Canadian Physical Activity, Fitness & Lifestyle Approach (CPAFLA) manual and fitness testing protocol was used to assess physical fitness (CSEP 2003) . At the time of data collection, this was the current protocol for the Canadian Society for Exercise Physiology (CSEP). At least one of the research assistants in every data collection session was recognized as a Certified Personal Trainer through programs offered by CSEP. The battery of fitness tests D r a f t 8 measured anthropometry, aerobic fitness, musculoskeletal fitness, and flexibility. A Physical Activity Readiness Questionnaire (PAR-Q; CSEP 2014a) was completed by parents prior to children participating in the physical fitness tests. Also, participants were pre-screened using a heart rate measure. Resting heart rate less than 100 beats per minute was used as the prescreening cut off. If heart rate exceeded 100 beats per minute, participants were instructed to wait seated for five minutes before being re-tested. Only participants who met the resting heart rate requirements on the first or second measures were allowed to proceed with the testing. All participants met the heart rate requirements and completed the tests in the order described below.
Anthropometric measure: Waist circumference was the anthropometric measure used. A non-stretch tape measure was used to assess waist girth to the nearest 0.1 cm at the top border of the iliac crest. Each participant's waist circumference was measured twice, and if the two measures differed by more than 0.5 cm a third measure was taken. The final waist circumference value consisted of an average of the two or three trials.
Musculoskeletal Fitness: Musculoskeletal fitness was measured using grip strength, pushups, partial curl-ups, and vertical jump. Grip strength was used to measure overall muscular strength using a dynamometer. The participants were asked to stand upright with their arms slightly raised to the sides and alternate squeezing the dynamometer in each hand twice, resting between each try. The output for each hand was recorded to the nearest 1.0 kilograms by the examiner. The highest outputs for each hand were summed.
Push-ups measured upper body muscular endurance. Boys completed push-ups pivoting from the toes and girls pivoted from the knees. Participants were instructed to lay prone on a mat with their hands underneath their shoulders and palms on the ground. Pivoting from either the toes or knees, participants completed push-ups until failure. The participants had to fully D r a f t 9 straighten their arms at the top of the push-up and lower their body until their chin was near the mat, without their stomach touching the mat. If any push-ups were done improperly, the examiner would verbally correct the participants form. If done incorrectly a second time the child was told to stop the test. Incorrect repetitions did not count. The number of correct completed push-ups before failure was recorded.
Partial curl-ups tested abdominal endurance. Participants were instructed to lay supine on a mat with their arms resting palms down beside their body with their knees bent at ninety degrees. Participants were to slide their hands forward on the mat 10 centimeters, as marked with tape, and move back to resting position. This was done to a set cadence of 50 beats per minute.
The number of partial curls-ups done in one minute was recorded (maximum of 25 repetitions).
Vertical jump measured lower body power. To record standing reaching height, participants stood perpendicular to a wall with their feet flat on the floor and one arm extended up the wall. Next, the participant stood slightly away from the wall (with hands on the hips, elbow should almost be able to touch the wall). With no pre-jump, the participant was instructed to bend their knees, pause briefly, and jump as high as they could, and touching the wall at the peak jump height. The peak jump height was tested three times, with a rest period of 15 seconds between each attempt. The standing reaching height was subtracted from the best jump height and recorded as vertical jump height to the nearest 0.5 cm.
Flexibility: Sit-and-reach measured hamstring and lower back flexibility. Before beginning this test, participants were instructed to stretch their lower back, hamstrings, and calves. A device was set up to measure forward reach and participants were instructed to take off their shoes, sit on the floor with legs fully extended, and press their feet against the base of the device. With arms fully extended, hands overlapped with palms down, participants gently D r a f t 10 reached as far forward as possible and paused for 2 seconds. This was done twice and the maximum reach between the two trials was recoded to the nearest 0.5 cm.
Aerobic Fitness: Aerobic fitness was measured using the modified Canadian Aerobic Fitness Test (mCAFT). The mCAFT protocol involves stepping up and down two stairs to a set cadence. The cadence is played through an audio recording that increases in intensity as participant's progress through the stages. Boys started the step test at stage four and girls started at stage three. Participants progressed through the stages until they reached 85% of their agepredicted heart rate max (220-age; CSEP 2003). Post exercise heart rate was measured 2, 3, and 4 minutes after completion of the exercise. Predicted maximal aerobic power (VO 2 max) was calculated for participants who reached 85% of their age-predicted maximal heart rate using the Weller Equation (Weller et al. 1995) . This equation is typically used to predict VO 2 max in adults, but has been used previously with children (Tremblay et al. 2010 ).
Vertical jump, waist circumference, sit-and-reach, predicted VO₂ max, and grip strength were expressed as sex-specific z-scores specific to this sample. The values for the push-up and partial curl-up test were not normally distributed and did not improve with transformation; therefore, participants were categorized into "high" and "low" fitness using the age and sex specific standards outlined for gold in the Canada Fitness Award Manual (1986) as a cut off. For example, a 10-year old boy would meet the gold standard if they completed at least 20 push-ups and 30 partial curl-ups; whereas, a 10-year old girl would meet the gold standard if they completed at least 19 push-ups and 28 partial curl-ups (Canada Fitness Award Manual 1986 ).
Overall fitness: Predicted VO 2 max, grip strength, vertical jump, waist circumference, and sit-and-reach z-scores were used to create two total fitness scores. "Fitness-complete" reflects the mean of the five fitness z-scores (predicted VO 2 max, grip strength, vertical jump, D r a f t waist circumference and sit-and-reach) for participants that have complete data for all five tests. "Fitness-partial" reflects the mean of the fitness z-scores for participants who have complete data on at least three of the five fitness tests.
Covariates
Covariates included age (years), sex (girls, boys), household income, and body mass index (BMI) based on previous research in older children (Teran-Garcia et al. 2008; Cleland et al. 2009 ). Furthermore, BMI was chosen as a covariate because international age-and sex-specific reference data can be used to derive BMI z-scores. Household income was parent-reported. The question included six response options ranging from <$20, 000 to >$100, 000 of annual income.
For BMI, height was measured to the nearest 1.0 mm using a stadiometer and weight was measured to the nearest 0.1kg using a calibrated scale. BMI z-scores were calculated using the World Health Organizations growth standards (de Onis et al. 2007 ).
Statistical Analysis
All data analyses were conducted using IBM SPSS Statistics 23.0 software [IBM Corp., Armonk, NY]. To address objective 1, the means and standard deviations were calculated for the raw predicted VO₂ max, grip strength, vertical jump, sit-and-reach, and waist circumference values. Frequencies were calculated for the percentage of participants in the "high" and "low" fitness categories for both the push-up and partial curl-up fitness tests according to the Canada Fitness Award "gold standard" (Canada Fitness Award Manual 1986) . To address objective 2, linear regression analyses were conducted to examine the association of ST, subjective PA, and objective PA with predicted VO₂ max, grip strength, vertical jump, sit-and-reach, waist circumference, fitness-complete, and fitness-partial in individual models. Logistic regressions were employed to examine associations of ST, subjective PA, and objective PA with partial curl-D r a f t ups and push-ups. For all regression models, with the exception of waist circumference, model 1 adjusted for age, sex and household income, and model 2 adjusted for age, sex, household income, and BMI. Due to the high correlation between BMI and waist circumference, BMI was not adjusted for in the models that included waist circumference. To address objective 3, a moderation analysis was conducted for each association by including a sex × PA or sex × ST interaction term in the model. When statistically significant interaction terms were observed, sexstratified analyses were conducted. Statistical significance was set at p < 0.05.
Results
To maximize the data collected, those participants with complete data for each association examined were included in the analysis, resulting in a different total number of participants for each analysis. The amount of missing values was highest in the aerobic fitness test (56%) and second highest for the objective PA measure (30%). All other PA, ST, and fitness measures had <5% of missing values. The high number of missing values (n = 350) in the aerobic fitness test was due to participants not reaching 85% of their predicted max heart rate, which is necessary for accurate predictions of VO₂ max in the CPAFLA protocol (2003). Reasons for not meeting the recommended heart rate ceiling included the children's inability to maintain a set cadence or their choice to stop the test early. For the objective PA measure, the high amount of missing values (n = 193) was due to participants not returning the logbook or not wearing the step counter for a total of three days.
Participant information, including descriptive information on fitness is presented in Table   1 . The mean age of participants was 7.8 ± 0.6 years, and approximately half (52.4%) of participants were female. Total mean and standard deviation of PA was 12.6 ± 7.4 weekly hours when measured via parent-report, and 8645 ± 2759 daily steps when measured with a pedometer. D r a f t 13 Average weekly hours of ST was 13.9 ± 8.1. The mean scores for the fitness variables tested in the total sample were: 39.4 ± 2.3 (ml•(kg•min)⁻¹ for predicted VO 2 max, 30.8 ± 6.1 kg for grip strength, 20.4 ± 5.1 cm for vertical jump, 28.1 ± 6.6 cm for sit-and-reach, and 59.8 ± 6.0 cm for waist circumference. Only 20.5% and 7.9% of participants scored in the high push-ups and partial curl-ups groups, respectively.
Results for the linear regression models are presented in Tables 2 and 3 For individual fitness measures in the fully adjusted models, subjective and objective PA were positively associated with vertical jump height (β=0.011, 95%CI: 0.000, 0.022 and β=0.043, 95% CI: 0.008, 0.078, respectively). No significant associations were observed for sitand-reach or waist circumference.
Associations between the exposure variables and grip strength and the exposure variables and predicted VO₂ max were moderated by sex (results not shown); therefore, linear regressions for both of these fitness measures were stratified by sex (Table 3 ). In the fully adjusted model, subjective PA was positively associated with predicted VO₂ max (β=0.040, 95%CI: 0.018, Results for the logistic regression are presented in Table 4 . In the fully adjusted model, children with higher objective PA were more likely to be in the high push-up group (OR=1.156 95%CI: 1.054, 1.267). No significant associations were observed between subjective PA or ST and push-ups or partial curl-ups.
Discussion
This study examined associations between PA, ST, and various fitness measures in a sample of children aged 6-to 10-years. Both objective and subjective PA measures were positively associated with overall fitness, vertical jump, and predicated VO₂ max (boys only). Subjective PA was also positively associated with grip strength (boys only), and objective PA was associated with increased likelihood of scoring "high" on the push-up test. Few associations were observed between ST and fitness, apart from grip strength in boys, where a negative association was observed. It is important to note that the size of effects for all associations were small.
For the most part, the fitness testing protocol in the present study matches that used in a nationally representative sample of Canadian children and youth in (Tremblay et al. 2010 ). Compared to the 6-to10-year old children in Tremblay et al (2010) , the participants in our study had higher grip strength and sit-and-reach scores, and lower predicted VO₂ max scores. For example, mean fitness scores for boys and girls in the Tremblay et al paper were: grip strength (25kg and 23kg), sit-and-reach (24cm and 29cm), and VO 2 max (56.3ml·(kg·min -1 ) and 50.7 ml·(kg·min -1 ); 2016), respectively. In our sample, the mean fitness scores for both boys and girls, The association between objective PA and fitness in children 5-to 17-years of age across 38 studies has recently been summarized in a systematic review on PA and health indicators (Poitras et al. 2016) . Eighteen out of 29 observational studies, which were all cross-sectional, looked at total PA using both pedometers (n=4) and accelerometers (n=14) and all reported associations between an aerobic fitness measure and total PA (Poitras et al. 2016) . However, aerobic fitness findings in the nine included experimental studies were mixed (Poitras et al. 2016 ). In the present study, a significant association was observed between objective total PA and aerobic fitness in boys only, suggesting that sex may be an important effect modifier to include when examining this relationship in future research. This finding may be because of the maturation differences between boys and girls in relation to their fitness levels or the differences in activity duration between boys and girls in this age group. For example, boy's fitness tends to increase before and after puberty (Beunen and Thomis 2000; Gallahue and Ozman 2006) and boys take more steps in a day compared to girls (Cameron et al. 2016 ).
Ten observational studies in the Poitras et al. (2016) review examined the association between PA and muscular strength, and the results were mixed. Similarly in the present study, some significant associations were observed between objective PA and vertical jump, push-ups D r a f t and fitness-partial scores but not for grip strength, sit-and-reach, or predicted VO 2 max. Of the 38 included studies in the Poitras et al review, only six had a mean age similar to our study (≤8 years of age) and none of those included measures of muscular strength or muscular endurance.
Therefore, including both aerobic and muscular fitness in the present sample of 6-to 10-year olds provides novel insight into the associations between objectively measured PA and fitness in young children.
Subjective and objective measures of PA can potentially capture different types of movements or activities (i.e., upper body movements or water activities). For example, a child who frequently plays on the monkey bars would record less steps, but would likely record higher subjective PA. This type of activity may correspond to good grip strength, but it may not impact VO2 max. Additionally, it is likely that the subjective measures captured by the parent-proxy in the present study represented time spent in organized activities that could be of higher intensity.
Conversely, the objective measures of steps would have captured all activity performed throughout the day, including lower intensity and incidental activities. These differences between measures could potentially explain the different associations observed between objective and subjective PA and fitness. Specifically in this study, subjective PA was positively associated with grip strength (in boys only) and vertical jump, which indicates that the types of activities captured by the PA questionnaire may be positively associated with muscular strength in young children. Upper and lower body strength (push-up test and vertical jump test) were also associated with the objective PA measures. Therefore, both measures of PA appeared important for children's upper and lower body muscular fitness in this sample of children.
In addition to PA, the present study also examined ST as a correlate of fitness in children.
Currently, two systematic reviews have looked at the relationship between sedentary behaviour 
2016
). However, computer and video game usage alone was not consistently associated with fitness. Of the 15 studies that specifically examined the association between ST and fitness, only two included a sample with a mean age of less than 8 years (Ciesla et al. 2014; Drenowatz et al. 2014 ). The age differences could potentially explain inconsistent findings between the schoolaged children reviews and the present study. It is possible that the association between ST and fitness in young children may not present as strongly as it does with adolescents. Therefore more time may be needed before the amount of ST in which young children engage in has an effect on health related fitness measures. However, given most of the observational evidence is based on cross-sectional data, future research using a longitudinal design is needed to better understand the relationships between ST and fitness over time, especially with a baseline sample of younger children. Also, one recent study has explored the associations between different types of ST on fitness, concluding that television viewing was negatively associated with all measures of strength in children; whereas, video game use was only negatively associated with one measure of strength (Edelson et al. 2016) . Therefore, the type of ST children engage in might be an additional avenue that future research and interventions could explore.
D r a f t
Since few studies have examined the relationship between PA, ST, and fitness in children under 10 years of age, future research is needed to confirm findings from the present study. For instance, understanding the age at which PA and ST begin to influence children's fitness is crucial for determining the optimal time to intervene to address the downward trend in fitness.
One potential reason for why limited fitness data is available in young children is because of the paucity of fitness measures validated for this age group. Consequently, future research that provides standardized measures of physical fitness that are valid and reliable in young children will allow for better comparisons between studies. Furthermore, the majority of children's fitness research has only measured cardiovascular fitness (Poitras et al., 2016) . Given the findings from the present study suggest associations may differ depending on the type of fitness measured, future research should also consider other measures of health-related fitness. Lastly, it may be important to consider the distinction between different intensities of PA, in particular moderateintensity PA and vigorous-intensity PA, on fitness using objective measures such as accelerometers. Findings from this research could help inform whether certain intensities of PA should be targeted in future interventions.
The main strengths of this study are the young age of the participants, the relatively large sample size of Canadian children, and the inclusion of muscular strength and endurance measures of fitness. This study is not without limitations. Though the prediction of child VO₂ max is consistent with previous research (Tremblay et al. 2010) , the equation has not been validated in children; therefore, the aerobic fitness results should be interpreted with caution.
Additionally, the psychometric properties of the ST questionnaire are unknown; therefore, information bias may have been present, resulting in ST being underestimated or overestimated.
Also, due to the nature of fitness testing, some fitness tests had large amounts of missing data, D r a f t which reduced the sample size, and thus power to detect the effects for some associations.
Furthermore, the cross-sectional design prevents us from making causal claims about the findings; therefore, reserve causation cannot be ruled out. Finally, the behaviour measures used in the present study did not assess the entire movement behaviour continuum throughout the children's day, including sedentary time, light-intensity PA and moderate-to-vigorous-intensity PA. It is possible that the intensity of PA may be more strongly associated with fitness than duration, which was not captured by our objective pedometer measure (Blair et al. 2001) .
Conclusion
PA of young children in Edmonton was associated with overall fitness and some individual components of aerobic and muscular fitness. However, in contrast to studies in older children, the associations between ST and fitness measures were primarily null in this age group. Though the association between ST and fitness in this age group requires further investigation, young children may be an optimal age to target PA behaviours to reverse the current declining fitness trends. However, future research using longitudinal study designs is needed to confirm these observations and explore the ST associations further. Note: Fitness-complete includes participants with complete data for vertical jump, sit-and-reach, VO₂ max, grip strength, and waist circumference. Fitness-partial includes participants with complete data for at least three components of fitnesscomplete. Model 1 is adjusted for age, sex, and household income. Model 2 is adjusted for age, sex, household income, and BMI. Table 3 . Sex specific associations of objective (steps/day/1000) and subjective (hours/week) physical activity and screen time (hours/week) with grip strength and predicted VO₂ max scores in children 6-to 10-years of age.
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